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Decay Data on Medical Isotopes

A LOT of decay data measured decades ago without specific application in mind

Essential for use of the isotope
• Imaging
• Therapy
• Dose

Yin Zhang et al., Molecular Pharmaceutics. Am Chem Society, 06 Oct. 2015. 

Also often used to deduce cross section
• Through use of activation method

F.T. Tarkanyi et al., J. Rad. Nucl. Chem 319, 533 (2019). 

67Cu : 1953

Recently revisited by J. Chen, F. Kondev et al, (ANL) 

86Y : 1970

72 As: 1968



30 Years ago: 1-2 small detectors

Advances in Gamma-ray Spectroscopy
Compton-suppression

Gamma-Gamma coincidences

Present :  100 detectors
Gammasphere at ANL



As an example : 86Y 



Gammasphere

Results on 86Y
Gate on 2+®0+



Revised Decay Scheme for 86Y
Confirmed
New

Identified over 100 new transitions

511-keV intensity decreases by 15% ! 

August Gula –
• Two term SULI student at NNDC 
• Now pursuing PhD at Notre 

Dame in Nuclear Physics 



72Se/72As generator
72As matched with 77As make attractive theranostic partners



Current literature on 72As
Decay scheme from 1968

Absolute intensity from 1968 
beta-spectrum measurement 



Source production
Protons on natural Ge target
Dominated by (p,n) and (p2n) reactions

P. Ellison and J. Nickles

Many experiments in one !



Improvements after 50+ years

72As decay -Camp 1968

Gammasphere 2019



Level scheme analysis complete

E.J. Gass – SULI student, 
Stony Brook Honors Thesis

Now Graduate student at 
UMASS Lowell – funded 
through this FOA

• Few revisions 
• Overall confirmation of level 

scheme by Camp



Future Work

• Measurements on 134Ce/134La and 119Te

• Likely transition from Gammasphere to LARA at Lowell – 6 
element Compton-suppressed HPGe array

• Training can continue, without need for travel


